Supporting Tables time (ns) E
(1) m (kcal/mol) E (1) n (kcal/mol) E (1) m − E (2) m (kcal/mol) E (2) n (kcal/mol) E (2) m − E (2) n (kcal/mol) 20 -43. Table S1 : Quantum chemistry calculations for three body interaction energies in stair motifs. E (1) m is the three body interaction energy for mCYT106 ∴ ARG22 ∨ GUA107, and E
m is the interaction energy for mCYT118 ∴ ARG44 ∨ GUA119, and E 
Supporting Movies
• Movies S1 -S3 show the structures of MBD1-mDNA (S1), MBD2-mDNA (S2) and MeCP2-mDNA (S3) complexes. See also Fig. 2 for static image of the complexes. The methylated cytosines in DNA are indicated in red.
• Movies S4 -S5 show trajectories of the mCYT ∴ ARG ∨ GUA (S4, simulation (i) in Table 1 ) and CYT ∴ ARG ∨ GUA (S5, simulation (ii) in Table 1 ) stair motifs.
Supporting Results
Quantum chemistry calculation for the interaction energy between CYT106 and ARG22
Ab initio quantum chemistry calculation of the interaction energies were performed using Møller-Plesset perturbation theory (MP2) (1-4), coupled cluster single and double excitation (CCSD) expansion (5) and density functional theory (DFT) (6-9). These methods were used to calculate the interaction energy between CYT106 and ARG22 of the MBD1-DNA complex extracted at equal time intervals from molecular dynamics (MD) simulations of methylated and non-methylated DNA in complex with MBD1. Prior to the quantum chemistry calculations, the geometry of each MBD1-DNA complex taken from MD simulations, was optimized to the nearest local minimum employing the CHARMM27 force field (10) . The methylated state of the CYT-ARG fragment contains 35 atoms. It includes a methylated cytosine and an arginine, along with two hydrogen atoms terminating the side-chains of these residues. Naturally, the non-methylated state of the CYT-ARG fragment contains 32 atoms. The two-body interaction energy between the CYT106 and ARG22 is defined as
Here the subscripts m and n denote methylated and the non-methylated forms of the CYT106-ARG22 pair, respectively. E(CYT − ARG) is the total energy of the CYT106-ARG22 pair, while E(CYT) and E(ARG) are the energies of the individual CYT106 and ARG22 residues. The change of the two body interaction energy due to DNA methylation can be calculated as
The MP2 calculations were performed in conjunction with the 6-311++G(d, p) and ccpVDZ basis sets used for the electronic wave function expansion. The latter basis set is the so-called correlation consistent basis set of double-zeta quality (11) . The interaction energies for CYT106 and ARG22 are given in Table S2 . These energies are in reasonable agreement with the result of calculations of cytosine and arginine interactions in other protein-DNA complexes (12) .
The results of the CCSD calculations, which are considered to be more accurate than the MP2 method, are compared with the results of the latter method. Though the absolute values for the interaction energies are different, the energy differences between the methylated and the non-methylated states show a good agreement between CCSD and MP2 calculations (see Fig. S7 ).
The difference between the results obtained within the framework of the DFT method and other methods demonstrates the important role of the van der Waals interactions of dispersive nature on the binding energy of the CYT106 and ARG22 (see Fig. S7 ). Table S2 : Quantum chemistry calculation for two body interaction energy of CYT106 and ARG22. E m is the interaction energy for mCYT106 and ARG22, and E n nCYT106 and ARG22. The title row for each block states the method and the basis set used in the calculations (e.g. MP2/6-311++G(d, p) corresponds to the results obtained using the secondorder Møller-Plesset perturbation theory in conjunction with the 6-311++G(d, p) Pople-type basis set). The results take into account correction for the base set superposition error (15) . Figure S8 : Effect of cytosine methylation on the interaction energy between CYT106 and ARG22. The energy difference shown is calculated based on the CHARMM force field. The change of the two body interaction energy due to DNA methylation can be calculated as: ∆E = E m − E n . Here ∆E < 0 shows a stabilization effect upon cytosine methylation, which is consistent with QM calculations.
